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1  | INTRODUC TION

Genetic counseling combines biomedical and psychotherapeutic 
skills to help patients and their families navigate life events and de-
cisions related to genetic disorders or risk of disease. To assist this 

process in a nondirective way, working with the patient's own val-
ues, requires cultural competency to engage with the full breadth of 
social diversity.

As rates of open identification as transgender increase, trans-
gender people will be seen more often by genetic counselors. 
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Abstract
Transgender people are a growing population with specific healthcare needs, barriers 
to care, and disease risk factors. Cultural competencies for working with transgender 
people in healthcare settings are essential to reduce barriers to care and combat 
the associated health disparities. Genetic counselors support their patients to un-
derstand and manage medically and personally complex life events and decisions. 
A genetic counselor caring for a transgender patient or a patient with a transgender 
relative will therefore require specific cultural competencies and medical knowledge 
that may not have been covered in their training. Transgender health is also a rela-
tively young field in which new insights may quickly become fundamental. The pre-
sent paper therefore provides an overview of current best practices for culturally 
sensitive working with transgender patients, and an introduction to the additional 
considerations for assessment of disease risk in transgender people. Guidance on 
how to ensure communication with patients and other stakeholders is inclusive and 
affirming of transgender identities, is offered. Medical interventions used for gender 
transitions are described, and their (potential) effects on cancer and cardiovascular 
disease risk are discussed. Furthermore, the effects of sociocultural risk factors such 
as minority stress are outlined. In sum, we invite the reader to consider the specific 
biological, psychological, and social context of the consultation. Finally, we explore 
culturally competent approaches to pedigree charting and physical examinations 
with transgender people and provide recommendations for practice.
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Transgender (or simply trans) describes people whose experienced 
gender is different from the identity assumed at birth on the basis of 
genital appearance (see Table 1 for a glossary of terms used in this 
paper). The prevalence of trans identity has risen over the past de-
cades, with the numbers presenting to healthcare providers to seek 
gender-affirming medical interventions increasing by ~ 15%–50% 
per annum in Scandinavia, Finland, and the UK (Kaltiala et al., 2020). 
Similarly in the United States, Flores et al. (2016) found that while 
0.6% of the US population identified as transgender in 2014, up to 
2% of young people in the US identify as trans (Johns et al., 2019). 
Olyslager and Conway (2007) explain how calculations of preva-
lence tend to underestimate, because most studies only count peo-
ple presenting for medical transition in the form of hormones and/
or surgery.

In general, trans people have the same health needs as cisgen-
der patients, and being trans is not always relevant to the clinical 
visit. However, there are moments throughout the genetic consult, 
from arrival at the clinic through the physical examination, where it 
is helpful to pay attention to specific needs trans people might have.

Based on the presentation by RW at the World Congress on 
Genetic Counselling 2019, this commentary will address the specific 
needs of trans people encountering a genetic counseling service. 
First, we outline best practices for trans-inclusive communication. 
Second, we discuss how gender-related medical interventions, as 
well as sociocultural factors, might influence disease risk. Third, we 
consider how one might approach physical examination of a trans 
person. Finally, we turn to the representation of trans people in 
pedigrees.

TA B L E  1   Glossary

Term Definition

Cis/cisgender Describes people whose gender identity aligns with the sex assigned to them at birth on the basis of external anatomy.

Cissexism A system of prejudicial beliefs that assumes or requires that gender identities and roles conform to a male/female binary 
of biological sex.

Gender The social processes associated with the distinction between men and women (or girls and boys), and which are 
intertwined with, but distinct from, sex. Gender is socially constructed and therefore differs between different cultures. 
Gender is hierarchical and can become a means by which (usually) men exert power over women. Gender is also often 
used as a shorthand for gender identity.a 

Gender identity An often deeply felt awareness of being a woman, a non-binary person, a man, or some other gender identity.

Gender expression Behaviors by which one communicates a gender identity, such as gait, intonation, choice of attire and grooming. 
Gender expression does not necessarily have a simple correspondence to the person's gender identity, especially in 
LGBTQ + people. Closeted trans people, drag performers, and gender non-conforming people (e.g., butch lesbians) all 
choose gender expressions that, to some, appear to conflict with their gender identity.

Gender 
non-conforming

Describes a person whose gender expression is outside of their culture's social norms for their gender identity. For 
example, an American man who wears green nail polish.

Gender role A set of rules for behavior based on one's gender. Usually this refers to the restrictive expectations of traditional gender 
norms and the hierarchies therein. It can also be used to refer to the long-term, large-scale expression of one's gender.

Gender dysphoria A distressing psychological awareness of incongruence between one's gender identity, and (a) one's body (bodily 
dysphoria), and/or (b) others’ perceptions of one's gender (social dysphoria).b 

Intersex Person born with biological sex characteristics (karyotype, anatomy, endocrinology) that cannot be easily classified as 
either male or female, or have characteristics of both.c 

LGB/LGBT Stands for lesbian, gay, and bisexual, with or without adding transgender. Can be further expanded to include other 
identities, such as queer, intersex, asexual, plus the many other diverse identities of gender and sexuality, for example, 
LGBTQIA+.

Micro-aggression The small, often accidental actions within social interactions, which reinforce social hierarchies.

Minority stress The specific stress that comes from being part of a stigmatized social minority. Includes both external stressors and 
internalized negative beliefs about oneself or how one will be perceived and treated (Meyer, 2003).

Non-binary Those who identify with a gender identity outside the binary of male or female, or somewhere in between, or both.

Trans/transgender Person whose gender identity is not congruent with the sex they were assigned at birth.

Transition The process of aligning one's gender expression and/or body with the identified gender. This may include medical 
treatment such as hormones and/or surgery.

aSee World Health Organization (n.d.). 
bGender dysphoria is also used to refer to the DSM-V psychiatric diagnosis (American Psychiatric Association, 2013); however, since this diagnosis is 
not required for medical transition, it is not relevant to a discussion of all transgender patients (Ashley, 2019). 
cIn medical textbooks, the term disorders of sex development (DSD) is often found, which describes a group of medical conditions, and does not refer 
to persons. The term DSD is usually rejected by intersex persons as pathologizing: while there may be an underlying medical condition, being intersex 
is not in itself a disorder and therefore does not need to be 'cured'. The ongoing practice of non-consensual genital surgeries on intersex children to 
make their appearance conform to the binary 'norm' therefore adds to the need to retire the term. More information on the issues can be found in 
(Koyama, 2008). 
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2  | TR ANSGENDER CULTUR AL 
COMPETENCY

As trans people become more visible and empowered, recognition 
of transgender rights, and awareness of LGBTQ + health disparities 
are growing. Initiatives to enhance access to care and involve com-
munity members in research and quality improvement are becoming 
more widespread (e.g., Ding et al., 2019). Barnes et al. (2019) inter-
viewed a small sample of trans people to explore their specific needs 
in a genetic counseling setting, showing that affirmative language 
and inclusive pedigree symbols are key to create a safe environment 
(see also: Sacca et al., 2019). One promising framework for research 
is community-based participatory research, where community mem-
bers work with researchers to gather information about marginalized 
populations' needs from their own perspective (Adams et al., 2017; 
Katz-Wise et al., 2019). However, trans health disparities remain un-
derstudied (Abramovich & Cleverly, 2018; Feldman et al., 2016).

Trans identity has been depathologized by World Health 
Organization's decision to move gender incongruence out of the sec-
tion on ‘Mental, behavioural [or neurodevelopmental] disorders’ in 
the latest edition of the International Classification of Diseases, ICD-
11 (World Health Organization, 2019; World Health Organization 
Europe, n.d.). However, many trans people remain mistrustful of 
clinicians and continue to report negative experiences, leading to re-
duced engagement with health services. In 2015, one third of trans 
people who visited a healthcare provider in the United States had 
negative experiences related to being trans. Those whose identity 
intersects with other marginalized groups such as people of color or 
people with disabilities encounter greater health disparities (Adams 
et al., 2017; James et al., 2016). Preventing these negative experi-
ences is an important part of a clinician's duty of care.

It is helpful to understand a common source of trans-specific 
distress: Gender dysphoria is a distressing psychological awareness 
of incongruence between one's gender identity, and (a) one's body 
(bodily dysphoria), and/or (b) others’ perceptions of one's gender (so-
cial dysphoria) (Walsh & Einstein, 2020). Besides gender dysphoria, 
other types of distress occur such as those caused by traumatic life 
experiences or minority stress (see Table 1).

These forms of distress may be triggered by errors of cultural 
competency, such as inappropriate vocabulary. When talking about 
trans people, the terms trans and transgender are recommended. 
These words are adjectives and require a space before the noun 
that follows, for example, 'trans woman'. The nouns used are always 
those denoting the person's identity, not their (mis)assigned sex. The 
term transsexual is usually considered outdated (Garvin, 2019). Non-
binary is the umbrella term for those who do not identify with the 
traditional binary genders. Non-binary people use a variety of terms 
to refer to themselves, for example, enby (from the abbreviation of 
non-binary to NB), genderqueer, agender, pangender, gender-fluid, 
as well as terms specific to non-Western cultures, such as the Native 
American two-spirit, Samoan Fa'afafine, or South Asian Hijra. Readers 
are encouraged to seek out primary sources on these and the many 
other non-Western gender identity terms they may encounter. If in 

doubt about vocabulary, take your lead from the person to whom 
you want to refer.

Interaction with patients begins before they arrive at the clinic. 
Inclusive registration forms can be a signal that your clinic is respect-
ful of trans people. This can be as simple as adding ‘neither of these: 
(please specify)’, to the gender response options. Similarly, make 
sure forms do not assume that only/all women have (e.g.) a cervix, or 
only/all men have (e.g.) a prostate.

When addressing someone publicly, for example, calling a pa-
tient in the waiting room, the more inclusive approach is to make 
no assumption about their gender. Simply calling the person by their 
initial(s) and surname only, without a title or first name (since these 
are more routinely gendered than surnames), minimizes the risk of 
misgendering or outing someone.1 Once in the privacy of the con-
sultation, you can ask how to address them: what name do they use 
and which pronoun. Since trying to guess whether someone is trans 
based on appearance is always a gamble, and may be insulting, we 
suggest asking each new patient about their name and pronoun at 
the start of the consultation. Here, too, he or she is not the only op-
tions. Many non-binary people prefer the gender-neutral pronoun 
they (singular), or creative solutions like the neopronoun xe. Note 
that any information on record may be wrong: it may not have been 
updated, the person may have only just come out, they may not 
have legally changed their name or gender marker yet, or insurance 
may require that details match official documents. If family mem-
bers need to be examined or notified, ask what name or pronoun 
the person uses when they are with their family. This avoids outing 
someone to their family before they are ready.

Gendered words are omnipresent in our language: names, roles, 
and titles are often gendered, for example, mother and father, 
brother and sister. Many gender-neutral alternatives exist, for ex-
ample, parent or sibling: terms that are already part of the clinical 
genetics vocabulary that may be especially useful when construct-
ing a pedigree with a trans person (see below). During the consul-
tation, words for body parts may also be needed. Here, it is best to 
use terms that fit the person's gender identity: In general, trans men 
have chests and trans women breasts, regardless of their physical 
shape. When a person uses their own terminology, follow that, or 
if in doubt, ask what terms they prefer. Trans people can be cre-
ative in naming body parts, and words like clitoris, penis, or ‘click’ 
(a portmanteau of clitoris and dick) are often used interchangeably. 
For further discussion of these issues, see Lewis et al., (2017) and 
Vincent (2018). Barnes et al. (2019) also found that these methods 
to validate trans identities and create a safe space were important 
to ensure trans patients could fully engage with the genetic coun-
seling service.

3  | WHAT IS GENDER , RE ALLY?

As society's attitudes to gender continue to evolve, it is increasingly 
apparent that gender is a biopsychosocial phenomenon, distinct 
from karyotype or reproductive anatomy. This understanding can 
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aid care providers to move away from making assumptions about 
patients' gender identities or their choices regarding transition.

Cultural cissexism attaches gender identities and roles to a bi-
nary system of male and female sex, in which the expectations of 
these binary roles are often violently enforced: anatomy or some-
times karyotype dictates which gender role is expected. Medical 
science has historically supported and maintained this framework 
by medically enforcing the conformation of bodies to their binary 
roles (Walsh & Einstein, 2020; see also: Carpenter, 2016; Roen & 
Hegarty, 2018). In reality, bodies and identities that do not con-
form to the binary are surprisingly common (Blackless et al., 2000; 
Jacobson & Joel, 2019).

Attempts to define sex/gender using anatomy, hormones, or 
genes have found a spectrum instead of a clear binary in each case 
(see Fausto-Sterling, 2000). At the level of the brain, findings are 
even more complex. Among the cisgender population, a large ma-
jority of brains are an unbiased ‘mosaic’ of more male-typical and 
more female-typical traits, at least in terms of gross neuroanatomy 
and connectivity, (Joel et al., 2015; Joel et al., 2018 Joel et al., 2019; 
see also Sanchis-Segura et al., 2020). However, while the distribution 
of variables does not conform to a simple binary, there is nonethe-
less evidence that gender identity is an inborn (neuro)biological trait 
(see Winter et al., 2016 for a detailed discussion of this evidence). 
For example, postmortem studies found evidence that the cBNST2 
(a microscopic structure within the brain) differed between (cis) 
men and women, but not between cis and trans women (Kruijver 
et al., 2000; Zhou et al., 1995). Others have found that transgender 
men can experience having a phantom penis, an extension of the 
phantom limb concept, showing that the neurological body map can 
conflict with current anatomy (Ramachandran & McGeoch, 2007, 
2008). While gender identity is unlikely to be ‘isolated’ in a reduc-
tionist framework, such findings indicate that human gender identity 
(in trans as well as in cis people) is part of human biological embodi-
ment. Phrases like ‘biologically female’ become incoherent when de-
scribing a person whose neurobiology produces a male identity. We 
therefore recommend that the term ‘assigned sex’ be used, rather 
than ‘biological’, ‘genetic’, or ‘natal’. If this information is relevant, 
mention that a person was, for example, ‘assigned female at birth’, 
abbreviated as AFAB, etc.

In our opinion, a truly biopsychosocial model of the human an-
imal reveals that gender identity is determined by a complex inter-
play of factors, which include biology, one's own experience of one's 
gender, and society's response to gender expressions. Maleness and 
femaleness, then, are not two distinct categories, nor are they op-
posite ends of a single linear spectrum; even a pair of spectra does 
not suffice. Instead, we contend that gender has many dimensions, 
each perpendicular to all the others. Sex, as we have seen, is also 
polydimensional. These dimensions of sex and gender can intersect 
in myriad ways (Joel et al., 2015, 2018, 2019; Nicholas, 2018; Walsh 
& Einstein, 2020).

This illustrates that no assumptions can be made about a per-
son's gender based on clinically observable biology alone. The only 
reliable source is subjectivity: the only way to know is to ask. The 

reverse is also true, we cannot make assumptions about a person's 
bodily configuration based on the gender they present. Thus, in any 
medical examination, to determine risk of disease, it is important to 
go back to first principles and look at the specific body in front of 
you: What combination of anatomy, hormones, genes, and social fac-
tors is presented?

4  | MEDIC AL INTERVENTIONS FOR 
TR ANS PEOPLE:  RELE VANCE FOR RISK 
A SSESSMENT

When a trans person begins the process of coming out the first step 
is to offer them psychological support. In a healthcare context, sup-
port can range from creating a welcoming environment, to a referral 
for psychological counseling if there is distress or mental illness for 
which the person would like help. For those who choose to transi-
tion to their identified gender, this can refer to a social transition, as 
well as medical interventions such as hormone therapy and gender-
affirming surgeries. A social transition can include a range of options: 
changes in pronouns, name, style of clothing, or other forms of so-
cial expression. Not every person who socially transitions also wants 
medical treatment(s). There is no fixed sequence to the steps of tran-
sition. The notion that transition is a linear process, starting with 
social transition, then hormone therapy, and culminating in a com-
plete set of gender-affirming surgeries, is outdated. For example, 
some people delay social transition until after medical treatments 
have made it easier to present outwardly as their affirmed gender 
(c.f. Rachlin, 2018). Surgery without hormone therapy (or vice versa) 
is also an option, for example an AFAB person opting for top surgery 
(i.e., mastectomy) without taking testosterone (Jones et al., 2019; 
Vincent, 2018). Those who choose hormone therapy may opt to re-
ceive a lower dose, sometimes called micro-dosing, which is espe-
cially popular with non-binary people (Coccheti et al., 2020). Some 
regimens recommend introducing hormone therapy at a low dose 
and scaling up gradually (Deutsch, 2016a, 2016b; Vincent, 2018).

Both the social challenges of transition and the physical changes 
may influence a person's risk of disease. In this section, we look at 
the most important medical interventions and their implications 
for risk of cancer, cardiovascular disease (CVD), and other medical 
conditions.

Hormone therapy consists of various options. For adolescents, 
gonadotrophin-releasing hormone analogues (GnRHa) can be 
used to 'pause' puberty in Tanner stage II (Hembree et al., 2017; 
Panagiotakopoulos, 2018). For adults, feminizing hormone replace-
ment therapy consists mainly of estrogens (estradiol). The main side 
effects of estrogens are increased risk of thrombo-embolism and 
deep vein thrombosis, as well as effects on liver function. Exactly 
how estrogen therapy affects cardiovascular risk remains poorly un-
derstood. In the cisgender population, cis men are at higher risk than 
cis women, and a protective effect has been suggested; however, 
transgender women have been found to be at greater risk for CVD 
than transgender men (Gooren et al., 2014). A recent study based 
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on a larger population with a wider age range found that transgen-
der women had higher risk of myocardial infarction than cisgender 
women, but when risk factors were adjusted for, there was no sig-
nificant difference with cisgender men (Alzahrani et al., 2019). The 
delivery method matters here, as oral preparations may carry more 
thrombo-embolic risk due to the first-pass effect, than transdermal 
preparations do (Coleman et al., 2012; Hembree et al., 2017). Hence, 
transdermal preparations are preferred in transfeminine people who 
are older or who have pre-existing cardiovascular risk factors.

Estrogen therapy may alter risk for hormone-sensitive cancers, 
including breast cancer. Estrogen stimulates breast development 
and growth which may include proliferation of cancerous cells 
(Farhat et al., 2013), as well as increasing the numbers of breast 
tissue cells and therefore the chances of an oncogenic change in 
one or more cells occurring. Anti-androgen therapy may also re-
duce the protective effect of testosterone which normally inhibits 
growth of breast epithelium and stimulates apoptosis (Dimitrakakis 
et al., 2003; Eigeliene et al., 2012). Additionally, progesterone may 
also play a role (Chlebowski et al., 2003; Farhat et al., 2013; Fournier 
et al., 2005). A Dutch cohort study of 2,260 trans women found in-
creased risk of breast cancer in transgender women compared to 
cisgender men (incidence ratios (IR) of 46.7 for invasive and 96.1 
for non-invasive), but lower risk compared to cisgender women (IR 
0.3 for invasive and for non-invasive) (de Blok, Wiepjes, et al., 2019). 
Meningiomas may be estrogen sensitive, and most have receptors 
for progesterone (Gazzeri et al., 2007). Estrogens are also implicated 
in hyperprolactinemia and risk of prolactinoma (García-Malpartida 
et al., 2010). For most forms of cancer that may be affected by tran-
sition treatment the number of documented cases is quite small, so 
much of the risk assessment is based on theories about the mecha-
nisms of carcinogenesis. Observations thus far suggest that cancer 
risk in the trans population does not appear to be higher than in cis 
people (de Blok et al., 2019a; de Blok, Wiepjes, et al., 2019; Braun. 
et al., 2017; Box 1).

If testosterone is insufficiently suppressed by estradiol alone, 
antiandrogens are an option. Bicalutamide is sometimes used in the 
United States and may have side effects on liver function, although 
studies have so far focused on prostate cancer patients (Kolvenbag 
& Blackledge, 1996; Neyman et al., 2019), who take higher doses 
than transfeminine people (Hembree et al., 2017). More common 
options are cyproterone acetate and spironolactone, the latter also 
having some feminizing effect (see Hembree et al., 2017 for re-
view). Cyproterone use is common in Europe but it is not available 
in the United States (Coleman et al., 2012). Cyproterone is also im-
plicated in the growth of meningiomas, being both an anti-andro-
gen and a progesterone agonist (Cebula et al., 2010). Finasteride or 
dutasteride prevents conversion of testosterone to dihydrotestos-
terone and may be used to prevent further male pattern hair loss 
(Chiriacò et al., 2016; Vincent, 2018). Progesterone may be used 
to enhance breast development, although there is insufficient evi-
dence to support this (Wierckx et al., 2014). The use of progester-
one is controversial, with some authors arguing for the importance 
of a regular hormonal cycle that mimics that of cisgender women 

as possibly protective against breast cancer and for cardiovascular 
and bone health, whereas others warn of lack of evidence for the 
protective effect, as well as side effects such as increased risk of 
thrombo-embolisms (Iwamoto et al., 2019; Prior, 2019a, 2019b).

Testosterone is used for masculinizing hormone therapy. Its main 
side effects are high blood pressure, polycythemia, lipid changes, 
and insulin resistance: risk factors for CVD. A review by Seal (2019, 
see also Streed, 2017) found that although the cardiovascular risk 
profile of trans men was altered, this did not appear to lead to in-
crease in cardiovascular mortality and morbidity. However, Alzahrani 
et al., (2019) found that CVD risk in transgender men was increased 
more than twofold and fourfold compared to cis men and women, 
respectively. The fact that no association was found between tes-
tosterone and CVD previously is ascribed to the young populations 
in older studies, as well as to the multifactorial nature of CVD which 
has not been studied in detail in transgender populations. The con-
tribution of social risk factors such as smoking, as well as the ex-
perience of minority stress, is not yet fully appreciated (Alzahrani 
et al., 2019; Streed et al., 2017).

Testosterone may have a protective effect against breast cancer 
(Dimitrakakis et al., 2003; Eigeliene et al., 2012); however, there is 
also evidence of an association between increased testosterone and 
breast cancer in cis women (Dorgan et al., 2010; Kaaks et al., 2005; 
Key et al., 2002). The major metabolites of testosterone are dihy-
drotestosterone, or, via aromatase, estrogen (Braun et al., 2017). 
Antiestrogens are not typically used, but progesterone or GnRHa 
can be used to stop estrogen production and menstruation if desired 
(Hembree et al., 2017; Box 2).

It is worth noting that although estradiol lowers fertility in AMAB 
people, and testosterone therapy usually suffices to stop menstrua-
tion in AFAB people, neither form of hormone replacement therapy 
necessarily results in complete loss of fertility (Vincent, 2018). Some of 
the other medications used can have teratogenic effects, for example, 

Box 1 Cancer risk in transgender patients

• Cancer risk in trans people remains understudied.
• Breast cancer risk in trans people is generally lower than 

in cis women but remains much higher than in cis men 
(Braun et al., 2017).

• The incidence of prostate cancer is very low, but in those 
rare cases mortality is high (Deebel et al., 2017; Ingham 
et al., 2018).

• Risk of testicular cancer is unknown, but hormone thera-
pies may pose an additional risk (Nakagawa et al., 2016; 
Wolf-Gould & Wolf-Gould, 2016).

• Cervical cancer risk is unknown, but reduced access to 
screening and high rates of unsatisfactory Pap smears 
increase risk of late detection (Peitzmeier et al., 2014).

• Ovarian and endometrial cancers may be androgen sen-
sitive (Braun et al., 2017; Dizon et al., 2006).
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finasteride, or isotretinoin which is sometimes used to treat the acne 
that can accompany hormone therapy (Zakhem et al., 2019). Access 
to gamete storage is therefore one among a number of important ser-
vices for trans people that may become a consideration in a clinical 
genetics setting. Other services usually irrelevant to clinical genetics, 
such as hair removal, are discussed elsewhere (see, e.g., Vincent, 2018).

Gender-affirming surgical options for transfeminine people in-
clude various techniques for vaginoplasty, some using only the ex-
isting genital tissue (penile inversion technique), and others using 
tissues from elsewhere in the body such as a graft from the sigmoid 
colon (Vincent, 2018). Often breast augmentation is desired, which 
may affect screening for breast cancer (Yelland, 2017). Other sur-
gical options include facial feminization surgery and liposculpture 
(Vincent, 2018).

For transmasculine people seeking surgery, chest reconstruc-
tion involving a bilateral mastectomy and reconstructing a male 
chest contour is often a priority. These mastectomies are typically 
not as radical as those undertaken for the prevention of breast can-
cer, to optimize the aesthetic result, and there have been reports 
of breast cancer after top surgery (de Blok, Wiepjes, et al., 2019; 
Yelland, 2017). Genital surgery can come in many forms, the most 
popular being phalloplasty, for which there are many methods 
using skin grafts from different areas of the body, for example, the 
radial forearm flap. Metoidioplasty is a masculinizing surgery that 
does not involve skin grafts and only uses the available genital tis-
sues. Sometimes phalloplasty can follow metoidioplasty (Monstrey 
et al., 2013; Vincent, 2018).

Finally, another category of surgery is the removal of natal repro-
ductive organs, for example, orchiectomy, salpingo-oophorectomy, 
and hysterectomy. Gender-affirming surgery for transfeminine per-
sons does not involve removal of the prostate. Therefore, prostate 
cancer is a possibility, although the incidence is very low. Events 
that do occur are aggressive and often detected late, because the 

gland shrinks under hormone therapy, masking early symptoms. For 
premetastatic cases, prostatectomy is recommended. However, a 
small gland also makes most nonsurgical treatments for ‘castration 
resistant’ tumors infeasible (Deebel et al., 2017; Ingham et al., 2018). 
For those who have not had an orchiectomy, there may be a risk 
of testicular cancer. The study by Nakagawa et al. (2016) showed 
that androgens suppress testicular cancer cell growth, so for those 
with low androgens there might be increased risk. One possible rea-
son this effect has not yet been observed clinically in transfeminine 
people is that testicular cancer risk peaks at around 30 years of age 
(McGlynn et al., 2002), which may mean that until recently, the re-
moval of this protective effect of androgens did not typically occur 
until after the risk-window had passed. Additionally, feminizing hor-
mone therapy without genital surgery has become common only rel-
atively recently (Beek et al., 2015). Moreover, social factors involving 
patient and doctor delay may lead to late detection (Wolf-Gould & 
Wolf-Gould, 2016).

Many transmasculine people do not undergo hysterectomy, 
in the United States as few as 8% may have had a hysterectomy 
(James et al., 2016), making screening for cervical cancer very 
important. If a hysterectomy has been performed, this is usually 
a radical hysterectomy including the cervix, but be aware that in 
some cases a surgery that preserves the cervix may have been 
chosen. Access to cervical screening is incomplete, as prevention 
programs typically rely only on registered gender. Additionally, dis-
comfort with gender-specific screening programs leads to patient 
delay, and transmasculine people are also more likely to have in-
adequate or abnormal Papanicolaou smears than cisgender women 
(Gatos, 2018; Peitzmeier et al., 2014). In transmasculine people who 
have not had a bilateral salpingo-oophorectomy, there is the pos-
sibility of ovarian cancer, which may be androgen sensitive (Dizon 
et al., 2006). Transmasculine people who have a uterus may also be 
at risk of endometrial cancer, which can be androgen sensitive, or 
estrogen sensitive, in which case endometrial aromatase may con-
vert the testosterone to estrogen. On the other hand, testosterone 
often causes substantial (if not total) atrophy of the endometrium, 
which would lower risk (Braun et al., 2017; Dizon et al., 2006). For 
a more exhaustive overview of treatment options and side effects, 
we recommend Vincent (2018).

To assess risk for any disease, the general principle is to look at 
the patient's body configuration and ask what aspect of genetics, 
anatomy, hormones, or social factors are relevant to the case at 
hand. Ideally, this question should always be asked, particularly in 
areas where we do not yet know exactly which factors play a role. 
For instance, in the case of autoimmune disease occurring more 
often in assigned females, there is evidence for a genetic basis for 
this, but hormones also play a role: estrogen tends to modulate im-
mune activity up; progesterone and testosterone suppress it (Roved 
et al., 2017). Remember also that not everything is related to being 
trans, and many of the health disparities that are observed between 
cisgender men and women have a social, not an organic, origin 
(Vincent, 2018).

Box 2 Cardiovascular risk in transgender patients

• CVD risk in transgender patients remains understudied.
• Thrombo-embolic risk appears to be somewhat elevated 

by 'feminising' hormone therapy, at least above cis fe-
male levels. Parenteral hormone preparations carry 
lower risk (Alzahrani et al., 2019; Coleman et al., 2012; 
Gooren et al., 2014; Hembree et al., 2017).

• Testosterone therapy is known to elevate cardiovascular 
risk factors (blood pressure, polycythemia, lipid changes, 
and insulin resistance), but mortality and morbidity do 
not appear to exceed that of cis men (Seal, 2019; Streed 
et al., 2017).

• The contribution of social risk factors, including the 
effect of minority stress, is not yet fully appreciated 
(Alzahrani et al., 2019; Seal, 2019; Streed et al., 2017).
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5  | SOCIOCULTUR AL RISK FAC TORS

A discussion of disease risk assessment is not complete without also 
looking at sociocultural risk factors, which are especially relevant in 
marginalized groups. Trans people continue to face discrimination 
due to stigma: labeling people as different as a ground for rejection 
(Link & Phelan, 2001). This leads to disparities at many levels, includ-
ing health and access to care (White Hughto et al., 2015).

Economically, transgender people, and especially trans peo-
ple of color, are more likely to be poor and unemployed (James 
et al., 2016). As a consequence, healthcare may not be affordable 
to them or they may be uninsured, and healthy nutrition may not 
be available to them. Job market discrimination often forces them 
into ‘underground economies’, that is, criminalized or marginalized 
economies such as sex work, which also carry health risks (Winter 
et al., 2016).

Whether or not they work in marginalized economies, trans people 
frequently have to deal with harassment, from daily micro-aggressions 
to outright violence (James et al., 2016). Minority stress is known to 
have mental health consequences, leading those with lower self-ac-
ceptance or lower self-perceived congruence of their appearance 
with their identity to suffer more anxiety and depression (Chodzen 
et al., 2019). Minority stress often has physical sequelae, mediated 
in part by behaviors such as sexual risk-taking, smoking, drug abuse, 
and self-injury (Becasen et al., 2019; Gonzalez et al., 2017; James 
et al., 2016; Nuttbrock et al., 2014; c.f. Kidd et al., 2018).

However, the chronic nature of minority stress has conse-
quences for health beyond its influence on behavior. This reflects 
the phenomenon of allostatic load, in which accumulated wear 
and tear on the body from repeated activation of neuroendocrine 
stress pathways results in dysregulation of these pathways and 
other systems, such as immune-mediated inflammatory responses, 
with wide-ranging consequences for health (Juster et al., 2010). 
Chronic stress capable of producing these effects occurs in several 
contexts, but allostatic load is commonly thought to be one of, if 
not, the major mediator of physical health effects of minority stress 
(Hatzenbuehler, 2016; Pascoe & Richman, 2009). While minority 
stress remains understudied in trans people (c.f. White Hughto 
et al., 2015), it is known to have consequences for cardiovascular 
health in LGB populations (Lick et al., 2013). Furthermore, minority 
stress often manifests as anxiety or mood disorders (Meyer, 2003). 
One study found that youth with anxiety disorders had higher heart 
rates and diminished heart rate variation, which are known to be 
associated with greater risk of CVD (Monk et al., 2001).

Finally, there is the very real risk of injuries or even death. The 
Trans Murder Monitoring project update from 2020 counts 350 mur-
ders of trans and gender diverse people for that year (Transrespect 
versus Transphobia Worldwide, 2020). James et al. (2016) report in 
their 2015 US survey that within the preceding year, 9% of trans 
people surveyed experienced a transphobically motivated physical 
attack, and 10% were sexually assaulted. These figures, too, are 
higher among trans people of color, women and femme-presenting 
people, and sex workers.

Trans people also experience policy barriers within healthcare 
systems. These barriers can be administrative, for example, being 
unable to register as the affirmed gender or having to show iden-
tity documents (ID); or related to cultural competence. A study 
in Ontario, Canada, showed that 29% of transgender people who 
needed emergency medical care within the preceding year were un-
able to access it (Bauer et al., 2014; data were collected in 2009–10). 
Of these participants, 21% had ever avoided emergency care worry-
ing about how they would be treated as trans people. More than half 
of those who did receive emergency care in the prior year reported 
experiences such as insulting language or denial of physical exam-
ination because of their trans status (Bauer et al., 2014). This study 
was done in a country where lack of insurance or co-payments are 
rarely a problem. The unmet need is likely to be much greater where 
universal healthcare is unavailable. James et al. (2016) report that in 
2015 in the United States 33% of trans people did not see a doctor 
for lack of money, and 23% avoided seeking medical care for fear of 
being mistreated.

A common policy barrier is that trans people may be unable to 
obtain an ID matching their identity, due to legal costs, undocu-
mented and/or refugee status, or because legal gender recognition 
is not available or not accessible (Human Rights Watch, 2019; James 
et al., 2016; van der Pijl et al., 2018). Lack of ID in turn makes it dif-
ficult to access services that require it, including health insurance 
and care.

Whenever transgender identity intersects with other sources of 
stigma such as race, disability, or sex work, this results in greater 
minority stress, socioeconomic and health disparities (Adams 
et al., 2017; James et al., 2016). James et al. (2016) report that while 
American trans people overall were twice as likely to live in poverty, 
trans people of color were three times as likely to be poor. HIV prev-
alence in the US trans community is 1.4%; five times higher than 
in the general US population, but 19% of black transgender women 
live with HIV. A particularly vulnerable group are undocumented (mi-
grant) trans people, of whom 24% were physically attacked in 2015 
(James et al., 2016; Lacombe-Duncan, 2016; van der Pijl et al., 2018). 
Hudson's (2019) qualitative study explored the negative experiences 
of trans women of color in non-LGBT-specific health settings as mi-
cro-aggressions, being seen only as trans (‘just one thing’), needing 
to educate providers, and dealing with healthcare staff's personal bi-
ases. Additionally, Hudson (2019) showed that care in LGBT-specific 
centers is not always better, as the T is often merely tokenistic, and 
an LGB-identified doctor is not necessarily knowledgeable about 
trans needs. More research is needed to fully understand the needs 
of those within the trans community who are more vulnerable to 
health disparities due to intersecting marginalized identities.

6  | PHYSIC AL E X AMINATION

The clinical genetics physical examination, with its focus on body 
measurements and dysmorphology, often requires explanation: People 
may feel they or their children are being judged on their appearance, 
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when the clinician is actually looking for patterns of traits that can aid 
diagnosis or decisions about further testing. Mitigating this discomfort 
by normalizing dysmorphic traits appears to be effective, although 
more research is needed (Steel et al., 2014). Sensitivity to marginalized 
groups is particularly relevant here. For people of color, taking anthro-
pometric measurements could be reminiscent of racist pseudosciences 
(e.g., phrenology or physiognomy Koretzky et al., 2016).

Physical examination can heighten awareness of body parts a 
trans person is uncomfortable with, and some may refuse, especially 
when required to disrobe.

Dysmorphology may be documented using photography. Many 
trans people go to great lengths to avoid having their picture taken 
(Riley, 2019). Use of photography should be introduced and ex-
plained, taking care to make sure that the trans person consents. 
Asking patients to bring photos of themselves and their family may 
be easier, but some trans people do not want their picture taken pri-
vately, either.

Physical examination and photography are key tools for clinical 
genetics but may not always be necessary. A compromise might be 
to examine only physical features that can be examined without re-
moving any clothing. When photography is refused, written record 
may have to suffice. If an atmosphere of trust and safety has already 
been established, these examinations will more likely be possible.

7  | PEDIGREE CHARTING

In most genetic counseling visits, a pedigree is drawn. Here, both 
the conversation and the symbols used should be safe and inclu-
sive. It is the task of the counselor to explain the relevance of the 
fact that someone is trans (Barnes et al., 2019). This can be relevant 
even when the patient themselves is not trans, since trans people 
also have families and may appear anywhere in the diagram. The ex-
amples used by Barnes et al. (2019) illustrate this very well. In one 
of their scenarios, a person with an X-linked condition does not tell 
the genetic counselor that his sister is trans. So, the sister is drawn 
into the diagram as a circle without annotation, and the patient is 
counseled that his sister might be a carrier, not that she might actu-
ally be at risk.

Barnes et al. (2019) also looked at preferences for pedigree 
symbols. The existing symbols are squares for males and circles for 
females; the diamond shape is used for unknown sex, for intersex 
persons (see Table 1), and for cases where knowing the assigned 
sex is not important (Bennet et al., 2008). The interviewees felt 
representing a trans person with an unannotated diamond would 
be invalidating, as though their identity was not important. We sus-
pect the same might be felt by intersex individuals, too (see Bennet 
et al., 2008 for a discussion of the representation of intersex persons 
in pedigrees). The participants created new options from the tradi-
tional ones. Out of these, most participants preferred to use the tra-
ditional symbols to indicate gender identity, adding the annotations 
AMAB (assigned male at birth) and AFAB (assigned female at birth), 
much as a sex-atypical karyotype might be (Barnes et al., 2019; 

Bennet et al., 2008). We therefore recommend this approach for 
binary-identified trans people. For non-binary trans people, an alter-
native for the diamond could be the hexagon: rounder than a square, 
more square-like than a circle. It is easily recognizable on the chart. 
Again, annotations of assigned sex can be added. Consider if transi-
tion-related interventions are relevant for the pedigree at hand and 
annotate as required. Further research is needed to make practices 
inclusive for trans people of color and non-western trans people, and 
to adequately address the needs of intersex people.

8  | LIMITATIONS

While we (the authors) are both trans, we cannot claim to repre-
sent the entire transgender community. We are both white, western 
European and have had access to postgraduate education. Thus, we 
lack first-hand knowledge of the needs of non-white and non-west-
ern trans people, and those with less access to education. Further 
research, ideally using a community-based participatory approach, is 
needed to establish best practices to make healthcare accessible for 
trans people of color and/or from non-western cultures. Additionally, 
we did not delve into culturally sensitive care for people with inter-
sex conditions. Their sociocultural and political needs overlap signifi-
cantly with those of trans people, but their medical needs are often 
the inverse: Instead of seeking surgeries, the intersex community's 
battles often seek to end the violent practice of non-consensual sur-
geries to 'normalise' infants' genitals (Carpenter, 2016).

9  | SUMMARY AND CONCLUSION

Genetic counselors will likely see transgender patients more often 
in the future. Culturally competent healthcare for trans people be-
gins with creating a safe, welcoming environment that makes room 
for trans people's own language for gender identity, pronouns, and 
anatomy, to avoid triggering dysphoria. Privacy concerns are para-
mount; accidental disclosure of someone's trans status can have 
severe consequences. Gender identity is polydimensional and 
comes in many forms, and not every trans person will medically 
transition fully or partially. Therefore, risk assessment should al-
ways examine exactly which combination of genes, anatomy, hor-
mones, and social factors are present for the patient. It is up to the 
counselor to clarify the relevance of a person's trans-ness to the 
risk assessment. Medical interventions for transition, that is, hor-
mone therapy and surgeries, may affect risk profiles for many dis-
eases, including cancer and cardiovascular disease. Additionally, 
social risk factors, often mediated by minority stress, can increase 
risk. Physical examinations and photography may trigger dyspho-
ria, and even with a sensitive introduction, there may be a need for 
compromise. When charting a pedigree, it is important to explain 
that both the patient's and their relatives' trans status may be rel-
evant to assess risk. We recommend inclusive pedigree symbols 
that both represent gender identity and annotate relevant aspects 
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such as sex assigned at birth and medical interventions. More re-
search is needed to better understand the health needs of trans 
people whose identity intersects with other minorities, such as 
people of color and disabled people.
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ENDNOTE S
 1 In some services or jurisdictions, surnames may be considered more 

identifying than first names. In this case, a further alternative, such as 
a number, should be used. 

 2 cBNST: The central subdivision of the bed nucleus of the stria 
terminalis. 
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